
CASE REPORT

Auricular reconstruction after Mohs excision utilizing combination of
pre-auricular transposition and chondrocutaneous advancement flaps
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ABSTRACT
Auricular reconstruction can pose a challenge for any well-trained plastic surgeon, especially
with the COVID-19 pandemic and pressure to decrease stages and office visits. The case report
involves a single-stage reconstruction of the auricular upper-third in an elderly male using a
unique combination of pre-auricular fasciocutaneous transposition and chondrocutaneous
advancement flaps.
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Introduction

The ear is prone to the development of skin cancer due
to prolonged sun exposure, and reconstruction of result-
ing acquired defects after surgical excision can be chal-
lenging. Despite the abundance of literature that exists
detailing ear reconstruction [1,2,3–19], no single surgical
plan befits all reconstructive needs and individualized
treatment plans are necessary. Single-stage auricular
reconstruction can be particularly challenging due to the
distinct anatomy of the ear and the need to prioritize
both function and aesthetic [20]. Single-stage recon-
structive sequences can be favorable in the elderly
population and for those with comorbidities.
Furthermore, the COVID-19 pandemic introduces unique
considerations, such as the goal of minimizing the num-
ber of stages and healthcare visits, as well as maintain-
ing the ability to wear masks that wrap around the ear.

The case reported herein utilizes a novel combin-
ation of local flaps to achieve the successful single-
stage reconstruction of a large defect of the auricular
upper-third in an elderly patient during the COVID-
19 pandemic.

Case report

A 73-year-old man with multiple medical comorbid-
ities presented in September 2020 for immediate left
ear reconstruction due to a 4.2� 2.5 cm (10.5 cm2) skin

defect after Mohs micrographic surgery excision of
basal cell carcinoma. The full-thickness skin defect of
the superior helix and superior crus of the helix
extended posteriorly into the superior retro-auricular
sulcus (Figure 1). The goals of reconstruction included
the improved structural shape of the ear (in isolation,
not necessarily with the goal of achieving symmetry
with the right ear), recruitment of skin to the anterior
and posterior portions of the superior ear without dis-
torting the donor site, maintaining the ability to wear
his prescription glasses, a reconstruction that does not
inhibit continued mask wearing for SARS-COV-2 pro-
tection, and an ambulatory operation with minimal
anesthesia risk that could be performed as a single-
stage procedure in order to decrease the number of
healthcare visits during the COVID-19 pandemic.

A unique combination procedure was designed that
consisted of a unilateral chondrocutaneous advancement
(Antia-Buch) flap (to improve the shape of the ear) and
a pre-auricular fasciocutaneous transposition flap (to pro-
vide skin coverage) (Figure 2). The Antia-Buch flap was
designed along the lateral helical rim, the posterior skin
was kept intact as the vascular support to the helical rim
cartilage, the cartilage was advanced, and a small
amount of cartilage was debrided and removed as a
wedge extending into the scapha to allow for appropri-
ate closure without disruption of normal contour.
Separately, a superiorly-based pre-auricular
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fasciocutaneous transposition flap was raised superficially
to the superficial musculoaponeurotic system (SMAS)/
parotid fascia. The flap was rotated approximately 90�

and draped over the helical root, and inset with 5-0
nylon sutures to the leading edge of the helical rim
chondrocutaneous advancement flap.

Twelve months postoperatively, the surgical sites
healed uneventfully, he was pleased with the results,
and he had been able to wear his mask at all times in
the postoperative period (Figure 3).

Discussion

Small defects of the helical rim in the upper third can
be managed by the Antia-Buch chondrocutaneous

helical advancement flap, and this can usually be com-
pleted in a single stage [13]. The creation of this flap
involves an anterior incision along the helical to separ-
ate the helix and the scapha. A superficial dissection
to the depth of the perichondrium is made in the pos-
terior auricle in order to create the flaps that will con-
verge at the wedge cut in the antihelix [21]. First
described for helical rim defects up to 20mm in size,
larger defects have been repaired using modifications
of this flap such as V-Y advancement of the helical
root [7,14]. Larger defects repaired with an Antia-Buch
flap can lead to a cup ear deformity, resulting in a
superior helical rim that is folded over inferiorly.
Modifications to the original methodology include the
utilization of wedge cuts in the antihelix and chondra
in order to avoid undesirable outcomes [21]. When
larger defects extend beyond the helical rim of the
upper third into the scapha and antihelix, single-stage
pedicled chondrocutaneous transposition flaps based
on the root of the helix or the caudal part of the helix

Figure 1. Patient initially presented with 4.2� 2.5 cm
(10.5 cm2) auricular skin defect of the superior helix and super-
ior crus of the scapha that extends posteriorly into the super-
ior retro-auricular sulcus after Mohs micrographic surgery
excision of a basal cell carcinoma.

Figure 2. Diagram showing the repair procedure consisting of a unilateral chondrocutaneous advancement (Antia-Buch) flap to
improve the shape of the ear and a pre-auricular fasciocutaneous transposition flap to provide skin coverage.

Figure 3. Postoperative photo (12months) results.
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have been described by Davis [15] and Orticochea
[16], respectively.

The superiorly-based pre-auricular fasciocutaneous
transposition flap, a random-pattern flap designed to
hide the donor site scar in the pre-auricular sulcus, is
recommended to not exceed a 3:1 length-to-width
ratio to prevent insufficient vascularity at the distal tip.
This is often not a limiting factor, however, as there
typically exists an abundance of donor site tissue
especially in elderly patients secondary to facial aging,
and the donor site can be closed easily via cheek
advancement. This flap can resurface nearly the entire
superior helical rim including the uppermost scapha
anteriorly and the superior retro-auricular sulcus pos-
teriorly. However, as this flap lacks any cartilaginous
framework, the superior helical rim would likely lose
its normal convexity without either an underlying car-
tilage graft or by suspension at the flap tip during
inset. This underscores the need for the helical chon-
drocutaneous advancement flap, which is inset super-
iorly to the pre-auricular flap, which itself is inset on
gentle stretch to hold somewhat taut and prevent a
disfiguring concavity of the superior helix. Another
drawback of the pre-auricular fasciocutaneous trans-
position flap, especially in male patients, is the pos-
sible placement of hair-bearing skin on the superior
helix as in our patient. Patients must be counseled of
this possibility prior to surgery, and can self-remove
the hair or elect to undergo electrolysis once the flap
has sufficiently healed.

This is not the first report on the use of multiple
local flaps for reconstruction of a large upper-third
auricular defect. Yotsuynagi et al. described using a
conchal chondrocutaneous transposition flap as
described by Davis [15] combined with a transposition
flap of upper post-auricular skin to cover the superior
retro-auricular sulcus defect [19]. Unlike the techni-
ques described by Yotsuynagi et al., combining a pre-
auricular fasciocutaneous advancement flap with a
chondrocutaneous helical rim advancement flap pre-
cludes the need for post-auricular tissue for recon-
struction, preventing scar burden at the site of elastic
compression from mask usage. Whereas the post-aur-
icular blood supply was left intact as originally
described by Antia and Buch, modifications of the
inferior chondrocutaneous helical advancement flap
include incision of postauricular skin and advancement
based on a long, narrow pedicle [7].

This innovative methodology of combining the lat-
erally-based helical chondrocutaneous advancement
flap and a medially-based pre-auricular fasciocutane-
ous transposition flap in a single stage has shown to

be a viable solution with an aesthetically pleasing and
functional outcome. Local flaps from pre- or post-aur-
icular skin are ideal for vascularized soft tissue cover-
age in denuded cartilage. However, these may have
some degree of color mismatch, require multiple
stages, or place new thicker skin which can obscure
native cartilaginous contour [1,8,9]. The limitations of
this study include the focus upon exploring a single
stage reconstructive method as opposed to other
methodologies that may be multistage, but offer the
potential to be more efficacious. The evaluation crite-
ria for this procedure was maintaining the original
integrity and shape of the ear, negligible distortion of
the donor site, and maintaining the ability to wear his
prescription glasses and mask all while achieving a
single-stage flap as an ambulatory procedure.

In the age of the COVID-19 pandemic, where mask
wearing has become commonplace and most masks
involve wrapping an elastic band around the post-aur-
icular sulcus, the ability to hold the mask in place with
an intact upper auricular framework is even more
necessary for public health measures. Other day to
day necessities requiring a sound upper auricle, par-
ticularly in the geriatric population, include the use of
hearing aids and glasses. The constant use of a mask
throughout one’s day, especially those in the field of
health care, can lead to constant friction and irritation
of the skin in the post-auricular area. In some cases,
this has even resulted in a pressure injury [22].
Therefore, having an option of having a single-stage
auricular reconstruction can prove to be beneficial in
these times in order to ensure efficient healing with
minimal complications that can be exacerbated with
the daily use of a mask. Over time, the repair is prede-
termined to hold its structure and have minimal fore-
seeable complications pending no skin cancer
recurrence and no trauma.

The combination of a laterally-based helical chon-
drocutaneous advancement flap and a medially-based
pre-auricular fasciocutaneous transposition flap can be
successfully performed in a single stage to reconstruct
composite defects of the superior ear. Furthermore,
this approach has particular benefits in the corona-
virus period and should be considered as a valuable
option for superior helical reconstruction.

Acknowledgements

The authors would like to thank Ms. Jill K. Gregory, CMI,
FAMI for her assistance in preparing the illustrations for
this paper.

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY 39



Disclosure statement

No potential conflict of interest was reported by
the author(s).

References

[1] Shonka DC, Jr, Park SS. Ear defects. Facial Plast Surg
Clin North Am. 2009;17(3):429–443.

[2] Petersen JF, Borggreven PA, Koot VC, et al. Paradigm
change in the treatment of non-melanoma skin can-
cer of the auricle: reconstruction with full thickness
skin grafting instead of wedge excision. Eur Arch
Otorhinolaryngol. 2015;272(7):1743–1748.

[3] Blake GB, Wilson JS. Malignant tumours of the ear
and their treatment. I. Tumours of the auricle. Br J
Plast Surg. 1974;27(1):67–76.

[4] Songcharoen S, Smith RA, Jabaley ME. Tumors of the
external ear and reconstruction of defects. Clin Plast
Surg. 1978;5(3):447–457.

[5] Radonich MA, Zaher M, Bisaccia E, et al. Auricular
reconstruction of helical rim defects: wedge resection
revisited. Dermatol Surg. 2002;28(1):62–65.

[6] Brougham ND, Dennett ER, Cameron R, et al. The inci-
dence of metastasis from cutaneous squamous cell
carcinoma and the impact of its risk factors. J Surg
Oncol. 2012;106(7):811–815.

[7] Cheney ML, Hadlock TA, Quatela VC. Reconstruction
of the auricle. In: Baker SR, editor. Local flaps in facial
reconstruction. Edinburgh (UK): Elsevier Mosby; 2007.
p. 581–624.

[8] Park SS, Hood RJ. Auricular reconstruction.
Otolaryngol Clin North Am. 2001;34(4):713–738.

[9] Tebbetts JB. Auricular reconstruction: selected single-
stage techniques. J Dermatol Surg Oncol. 1982;8(7):
557–566.

[10] Cook TA, Miller PJ. Auricular reconstruction. Facial
Plast Surg. 1995;11(4):319–329.

[11] Pickrell BB, Hughes CD, Maricevich RS. Partial ear
defects. Semin Plast Surg. 2017;31(3):134–140.

[12] Brent B. Reconstruction of traumatic ear deformities.
Clin Plast Surg. 1978;5(3):437–445.

[13] Antia NH, Buch VI. Chondrocutaneous advancement
flap for the marginal defect of the ear. Plast Reconstr
Surg. 1967;39(5):472–477.

[14] Butler CE. Reconstruction of marginal ear defects with
modified chondrocutaneous helical rim advancement
flaps. Plast Reconstr Surg. 2003;111(6):2009–2013.

[15] Davis J. Reconstruction of the upper third of the ear
with a chondrocutaneous composite flap based on
the crus helix. In: Tanzer RC, Edgerton MT, editors.
Symposium on reconstruction of the auricle. St. Louis
(MO): Mosby; 1974. p. 247.

[16] Orticochea M. Reconstruction of partial loss of the
auricle. Plast Reconstr Surg. 1970;46(4):403–405.

[17] Ellabban MG, Maamoun MI, Elsharkawi M. The bi-ped-
icle post-auricular tube flap for reconstruction of par-
tial ear defects. Br J Plast Surg. 2003;56(6):593–598.

[18] Brent B, Byrd HS. Secondary ear reconstruction with
cartilage grafts covered by axial, random, and free
flaps of temporoparietal fascia. Plast Reconstr Surg.
1983;72(2):141–151.

[19] Yotsuyanagi T, Nihei Y, Sawada Y. Reconstruction of
defects involving the upper one-third of the auricle.
Plast Reconstr Surg. 1998;102(4):988–992.

[20] Bittner GC, Kubo EM, Fantini BC, et al. Auricular
reconstruction after mohs micrographic surgery: ana-
lysis of 101 cases. An Bras Dermatol. 2021;96(4):
408–415.

[21] Barrera Gamboa JC, Acosta Madiedo de Hart AE.
Antia-Buch flap for a large upper-pole defect of the
ear. Actas Dermo-Sifiliograficas. 2021;112(6):558–559.

[22] Levine JM, Ayello EA, Persaud B, et al. Medical device-
related pressure injury to the ear from a mask. Adv
Skin Wound Care. 2021;34(7):380–383.

40 A. S. KURUVILLA ET AL.


	Abstract
	Introduction
	Case report
	Discussion
	Acknowledgements
	Disclosure statement
	References


